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Factors Influencing Aggregation
Of Lintonia (Memphis). Richland (Loring)
And Olivier Soils in Louisiana
Gaylord L. Hanes, W. H. Willis and Wm. H. Patrick, Jr.^
Introduction
The importance of good soil structure to plant growth and to the
ability of the soil to resist the erosive effects of wind and water has
long been recognized. The factors that govern the degree and stability
of soil structure have been the subject of considerable investigation.
Desirable soil structure results from an orientation of primary soil
particles into floccules which become cemented into aggregates possess-
ing varying degrees of stability. The flocculation of these primary par-
ticles is essentially a colloidal electrokinetic phenomenon, which is gov-
erned by the cations present on the exchange complex and the electro-
lytes present in the soil solution. Cementation of the floccules has been
shown to be effected by organic products of microbiological decompo-
sition, by oxides of iron, silicon, and aluminum, and by clay minerals.
The primary objective of this study was to evaluate the influence
of several factors on the aggregation of some silt loam soils of the
Pleistocene-Mississippi River terraces in Louisiana.
These soils generally possess a low degree of aggregation and the
aggregation present exhibits a poor stability under the impact of rain-
drops.
The publication of the results of the physical, chemical and X-ray
diffraction analyses of the three most important soils of the Mississippi
River terraces contributes to the technical data being accumulated and
should serve as a basis for better management practices for these soils.
Review of Literature
The literature on the subject of soil aggregation and the factors in-
fluencing it is voluminous. No attempt is made here to present a thor-
ough review of the information that has been obtained by numerous
investigators. However, some of the more directly related material will
be reviewed briefly.
The importance of aggregation on water and air relationships in soil
iFormerly Graduate Assistant, Department of Agronomy, Louisiana State Uni-
versity, later Extension Agronomist, Oklahoma Agricultural Extension Service, Still-
water, Oklahoma, currently Vice President, Best Fertilizers Company, Plainview,
Texas; and Professors of Agronomy, Department of Agronomy, Louisiana State
University, Baton Rouge, Louisiana, respectively.
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has been studied by Baver (3) , on susceptability to erosion by Lutz
(/?) and Wilson and Browning (46) , and on crop yields by Van Bavel
and Schaller {43) , Strickling {40) and Page and Willard (25) .
The mechanism of fiocculation and aggregation and the stability of
aggregates have been studied by Baver (5) , Bradfield (7) , Sideri {37)
{38) , Robinson and Page {35) and Wittmuss and Mazurak {45) .
Among those factors influencing aggregation, organic matter, micro-
organisms, quantity and kind of clay, free iron oxide, nature of adsorbed
cations, cropping systems and seasonal variations have probably re-
ceived the most attention.
Data obtained by Robinson and Page (55) indicated that organic
matter associated with the clay fraction and presumably adsorbed on
the surfaces of the clay particles was the fraction most effective in ag-
gregate stabilization. The chief cementing agent was the clay with its
adsorbed organic matter.
Strickling {40) stated that organic matter content was a good indi-
cation of soil aggregate stability.
Kroth and Page {11) investigated several natural and synthetic
cementing substances and concluded that polar substances resulting
from decomposition of fresh organic matter were the most effective in
aggregating cultivated soils. The more resistant humus, fats, waxes, and
resins were also found to be effective.
Reed and Sturgis {33) conducted various studies to determine the
effects of cropping and flooding on seven soils used for rice production
in Louisiana. The effects of repeated cropping and ffooding on the
physical conditions of Crowley clay loam were measured by aggregate
determinations and the rate of water percolation through the soil. Va-
rious treatments were initiated in an attempt to improve the physical
condition of this soil. The treatment most effective in increasing water
percolation and building up structural aggregation was the addition
of leguminous organic matter in the form of chopped soybean plants.
The addition of 0.8 per cent organic matter to the soil increased the
water-stable aggregates from 18 to 30 per cent and increased the average
percolation rate, over a 20-month period, from 0.9 to 85.0 c.c. per hour.
This was accompanied by a 127.8 per cent increase in the yield of rice.
Alderfer and Merkle (2) , in measuring structural stability and per-
meability and the influence of soil treatments on these properties, found
that, other things being equal, structural stability was closely correlated
with the organic matter content of the soil.
Wilson and Fisher {47) studied aggregate increase and stability in
two Louisiana soils. They found that increasing the carbon content of
Lintonia silt loam increased the percentage of the whole soil in the form
of aggregates. Aggregation seemed to approach a maximum at about the
2 per cent carbon level. Olivier silt loam, which was already well aggre-
gated from a previous sod crop, did not respond to additions of organic
matter as did the Lintonia soils. Maximum aggregation in the Olivier
soil seemed to be reached at about 1.7 to 1.9 per cent carbon.
Bradfield (7) emphasized that the best structure was
usually found
in virgin soils. He agreed with Sideri (34) in that interfaces were formed
on the surface of the granules. He considered the interfaces to be or-
ganic products of the plant roots and microorganisms. Bradfield stated
that in undisturbed soil the granules built up a fairly stable interface,
and this resulted in what was called water-resistant aggregates.
Browning and Milam (6) studied the effect of different types of
organic material on soil aggregation and concluded that organic sub-
stances which decomposed rapidly increased aggregation within a few
days after addition, with maxima being reached in 20 to 30 days,
after which they gradually lost their effectiveness. They also found that
materials which were slower to decompose required a longer period of
time to develop their maximum binding effect, but continued to be
effective over a longer period of time.
Patrick, Sturgis and Phillips (28), studying the effect of various
cropping systems on Richland silt loam soil in Louisiana, obtained
significant correlation between per cent soil organic matter and aggre-
gation. Other investigators (5, 32, 5P) have found that comparatively
large differences in organic matter may exist without a proportionate
effect on aggregation. Stauffer (39), in studying organic carbon and
aggregation on the Morrow plots, found that differences of as much as
50 per cent in carbon content existed between some rotations, while dif-
ferences in aggregation were only slight.
With the aid of an electron microscope, Jackson et al. (10) were
able to show that many soil bacteria had clay particles clustered around
them, and some crumbs were simply aggregates of these tiny granules.
During the microbial decomposition of organic residues, soil aggre-
gating substances are produced (7, 21, H) . These soil aggregating sub-
stances consist of the microbial bodies themselves, decomposition prod-
ucts, and synthesized substances (15, 16, 18, 19, 22, 34) .
Data presented by Myers and McCalla {24) indicated that bacteria
were responsible for the aggregation of soil particles only insofar as they
were responsible for the accumulation of certain metabolic products
that function as cementing materials.
Peele {29) found the mucus produced by bacteria to be an effective
binding agent in the formation of water-stable soil granules. He ob-
tained mucus produced by various species grown on artificial media
and, by incorporating this material into soil, was able to produce water-
stable aggregates. This was true whether the soil contained large amounts
of clay or consisted entirely of quartz sand.
Martin and Waksman {17, 18) found that the extent and duration of
the aggregation effect produced by microorganisms and the time re-
quired for it to reach a maximum depended upon the nature of the
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soil, the type of organisms concerned, and the chemical nature of the
organic material used, that aggregating effects were greatest in natural
soils, and a mixed soil population was most effective in bringing this
about.
McCalla (20) stated that the increased structure stability resulting
from biological activity was temporary, and apparently remained only
as long as the stabilizing decomposition products existed. He indicated
that quantity of organic residue does not seem as important as quality in
producing aggregate stability.
Chesters, Attoe, and Allen (8) studied soil aggregation in relation
to various soil constituents. In their multiple correlation analysis they
found that only a slight relationship existed between organic matter and
soil aggregation. The effect of organic matter was conditioned largely
by its content of microbial gum. They stated that, in general, microbial
gum was the most important single factor in soil aggregation in their
investigation.
According to Baver (5) , the soil colloidal material is responsible for
the cementation of primary particles into stable aggregates. He divided
the soil colloidal material into at least three distinct groups as far as
its cementation effects were concerned. They were clay particles them-
selves, irreversible or slowly reversible inorganic colloids such as oxides
of iron and aluminum, and organic colloids. He pointed out that the
cementation effect of clay was more pronounced with the smaller aggre-
gates. As the organic matter content of the soil decreased, clay played
a more prominent role, and as the organic matter increased, the effect of
clay became insignificant.
Russell (36) believed that clay particles aggregate together through
the interaction of their exchangeable ions and the charges on their sur-
faces, with water molecules between the surfaces, and that the binding
forces increase as the relative orientations of neighboring clay particles
assume certain preferred positions.
Peterson (30) attempted to measure the relative capacity of kaolinite
and montmorillonite to form water-stable aggregates under the influence
of wetting and drying cycles. Kaolinite was found to be very inert as a
binding agent, and to have little effect on aggregation. Montmorillonite
formed gel-like globules which varied in resistance to dispersion in water
according to the conditions of the experiment. The difference in be-
havoir of the two clays was attributed to the greater surface, hydration,
and charge of the montmorillonite in comparison with kaolinite.
According to Baver (3) , experience in the chemistry of ferric hy-
droxide has shown that this hydrated colloid becomes almost complete-
ly irreversible upon dehydration; this irreversibility of colloidal iron
hydroxide is highly important in the production of stable aggregates
in many soils, especially the true laterites. Lutz (12, 14) studied the
physico-chemical properties of iron on laterized soils of North Carolina.
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He found that additions of ferric chloride to the soils produced an in-
crease in aeration. In studying the effects of natural free iron oxides on
aggregation he concluded that the sesquioxides served a dual purpose.
According to Lutz, part of the iron in solution functioned as a flocculat-
ing agent, and the other fraction as a cementing agent. In the soils that
Lutz studied, iron precipitated as a hydrated gel which, upon dehydra-
tion, became a good cementing agent, and the presence of this cement-
ing material on the flocculated clay favored granulation. He concluded
that free iron was an important factor influencing the granulation of
lateritic and semi-lateritic soils.
Baver (3) stated that although it has been generally accepted in
the past that the flocculative effect of the calcium ion is the contributing
factor for stable granulation, experimental observations indicate that
the direct effect of the calcium ion on the aggregation of acid soils is
not so important as was originally considered. Baver and Hall (4)
found a close similarity between the properties of calcium and hydro-
gen humates. Myers (23) reported that hydrogen-humate formed more
stable aggregates with clay than did calcium-saturated humus.
Bradfield (7) reported on the value and limitations of calcium in
soil structure. He concluded that while lime and organic matter may
favor the development of good structure in heavy soils, they do not in
themselves insure a good granular structure.
When prairie soils are brought under cultivation they maintain
good structure for several years, and the structure of cultivated soils
can be improved when returned to grass. Russell (36) presented evi-
dence which indicated that this factor is associated with the grass roots;
also that different species of grasses vary widely in their ability to aggre-
gate the soil.
It seems evident that the effect of tilled crops on soil structure is
dependent, to a considerable extent, upon the amount of cultivation
that they receive. Woodruff (48) studied the effect of various cropping
systems on aggregation and concluded that the cropping systems which
maintain the organic matter content of the soil will contribute to the
maintenance of a higher percentage of water-stable crumbs in the soil.
Page (23) found soil structure to change rapidly, and that cropping was
of prime importance in controlling the type and stability of soil struc-
ture. He concluded that a rotation which included a sod-legume mixture
was the most effective in improving soil structure.
Patrick, Haddon, and Hendrix (27) studied the effect of long-time
use of winter cover crops preceding cotton on certain physical properties
of Commerce silt loam soil in Louisiana. They found organic matter
and total nitrogen content to be highest in hairy vetch plots and
lowest in plots which received 40 pounds of nitrogen per acre annually
but which did not have a cover crop. The values for aggregation, bulk
density, and non-capillary porosity showed that the physical condition
9
of the soil was best in the hairy vetch plots, and poorest in the check
plots and the plots receiving 40 pounds of nitrogen per acre.
Materials and Methods
Soils
The soils included in this study were developed from loess or loess-
like materials of the late Pleistocene epoch which were deposited by
streams, and which now occupy the position of second bottoms or ter-
races above the present floodplains. The soils are of silt loam texture
and include the Linitonia series, classified in the Soil Survey of East Baton
Rouge Parish^ as the Memphis series, which is well drained, the Rich-
land series, now classified as LoringS which is moderately well drained,
and the Olivier series, somewhat poorly drained. A fourth member of
this catena is the poorly drained Calhoun series which was not included
in the study.
These soils constitute about 8 per cent of the land area of Louisiana.
Approximately 70 per cent of the area occupied by the three soil series
studied is in cultivation.
The series descriptions of the Lintonia, Richland and Olivier soils
are as follows:
Lintonia.—The surface soil is a brown friable silt loam 10 to 12
inches thick, and moderately acid in reaction. The subsoil is brown
silty clay loam 20 to 30 inches thick having a moderate medium suban-
gular blocky structure, and moderately acid in reaction. The underlying
substratum ranges from silt loam to fine sandy loam which is moderately
acid.
Richland—The surface soil differs from the Lintonia by being slightly
darker in color and often contains brown and black concretions. The
subsoil is more yellow in color and is mottled. Concretions are also
present; a mottled firm and weakly cemented fragipan is present in the
lower subsoil.
Olivier—The surface soil is more gray in color than the Richland
soils and generally has more brown and black concretions. The subsoil is
lighter yellow in color than the Richland series and mottling is more
prominent. A predominantly gray fragipan layer is generally present at
14 to 20 inches. The substratum is quite similar to Richland except that
the yellow and gray mottling is more highly developed.
Sampling of Profiles
With the exception of four profile samples taken from the Perkins
Road Experiment Station Farm in East Baton Rouge Parish, all samples
were collected in pairs. The paired samples consisted of those taken from
iSoil Survey, East Baton Rouge Parish, Louisiana. Scheduled for Publication.
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a cultivated site and an adjacent noncultivated site where the soil type
and slope were the same. Bulk samples were collected from the Ap
horizon or plow-layer of the cultivated soils and the corresponding
horizon of the noncultivated sites. The corresponding horizon sampled
at noncultivated sites was an Ap horizon in some cases and an A2 horizon
in others. Bulk samples were also taken from the A3 and B2 horizons
at each site.
Observations at the time the bulk soil samples were collected re-
vealed that nearly all of the noncultivated areas which were sampled
had been in cultivation at some time in the past. It was evident that
there was considerable variation in the length of time that these soils
had been cultivated and in the length of time that they had been re-
tired from cultivation. Consequently, the noncultivated samples cannot
be considered as representing virgin soil conditions. Most of the paired
cultivated and noncultivated sample areas were probably cleared and
first brought into cultivation at about the same time, and undoubtedly
were very similar in chemical and physical properties up to the time
that the noncultivated sites were retired from cultivation. Therefore,
the chemical and physical differences that were measured in this study
have come about, for the most part, due to the influences of continued
cultivation on the one hand, and the ameliorative effect of continuous
vegetative cover for many years on the other.
Areas Sampled
Forty soil profiles were sampled. Soil samples were collected on an
area basis and were assigned the following numerical designations: Area
1, East Feliciana Parish; Area 2, Macon Ridge; Area 3, Opelousas Ridge;
and Area 4, East Baton Rouge Parish.
Areas 1 and 4 are Mississippi River terrace soils. However, area 1
has been reworked by a local stream and appears to have been influenced
to some extent by Coastal Plain material. The Macon Ridge, designated
area 2, is composed of old stream sediments of the Arkansas and Mis-
sissippi rivers. The relief of this area is from 15 to 30 feet above the
present flood plain of the Mississippi River. The Opelousas Ridge was
formed from deltaic deposits of the Red and Mississippi rivers and lies
30 to 50 feet above the adjacent Mississippi River alluvial valley.
The descriptions and locations of the soils studied are shown in
Tables 1 and 2.
While the bulk soil samples were still moist they were crushed by
hand to pass an 8 mm. sieve, then passed through a sample splitter five
times, and placed in one-quart cartons. The cartons of soil were stored
in a closet until all samples had reached air dryness. Water-stable aggre-
gate determinations and particle size analyses were then made on these
samples.
Samples for pH, cation exchange, and base saturation determinations
were prepared by taking a subsample of each air-dry, screened, bulk









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE 2.—Location of Soil Sample Sites





















































































Idlewild Plantation, S. E. of Clinton (cultivated)
20 yards from 1-C (noncultivated, woods)
Idlewild Plantation, S. E. of Clinton (cultivated)
Idlewild Plantation (noncultivated, woods)
Idlewild Plantation (cultivated)
Idlewild Plantation (noncultivated, woods)
20 yards south of 4-NC (cultivated)
Macon Ridge Experiment Station, 50 yards west of gate
(old fence row)
30 yards from 5-NC (cultivated)
2N-1/2W of Crowville (noncultivated, fence row)
5 % mi. south of Epps (cultivated)
20 yards north of 6-C (noncultivated, fence row)
5 mi. S. E. of Oak Grove (cultivated)
100 yards from 7-C (noncultivated)
9 mi. south of Rayville (cultivated)
50 yards from 8-C (noncultivated, fence row)
2 % mi. N. W. of Rayville (cultivated)
20 yards from 9-C (noncultivated, fence row)
1 mi. west of Oak Grove (cultivated)
20 yards from 10-C (noncultivated, fence row)
6 mi. N. E. of Oak Grove (cultivated)
20 yards from 11-C (in grass a few years)
Macon Ridge Experiment Station (cotton following vetch)
Macon Ridge Experiment Station (Bermudagrass-clover
sod)
Macon Ridge Experiment Station (continuous cotton, no
nitrogen)
Macon Ridge Experiment Station (first year cotton
following bermudagrass-clover sod)
2 mi. N. W. of Wisner (cultivated)
20 yards from 14-C (noncultivated, fence row)
2 mi. north of Youngsville (cultivated)
10 yards from 15-C (noncultivated, turn row)
2 mi. N. W. of Youngsville (cultivated)
15 yards from 16-C (buried by recent roadbed construc-
tion with more top soil) (noncultivated)
Billeaud Plantation, south of Youngsville (cultivated)
30 yards from 17-C (in Bermudagrass pasture a few
years)
Perkins Road Agronomy Farm, cotton-corn vetch rota-
tion, N. W. replication, 20 ft. from south end of plot
(corn, 8-8-8 fertilizer)
Perkins Road Agronomy Farm, cotton-corn-vetch rota-
tion, N. W. replication, 20 ft. from south end of plot
(corn, 8-0-8 fertilizer)
Perkins Road Agronomy Farm, cotton-corn-vetch rota-
tion, N. W. replication, 20 ft. from south end of plot
(corn, no fertilizer)
Perkins Road Agronomy Farm, cotton-corn-vetch rota-
tion, N. W. replication, 20 ft. from south end of plot
(corn, 0-8-8 fertilizer)
Perkins Road Agronomy Farm, 15 yards west of 22-NC
(inbred corn plots)
Perkins Road Agronomy Farm, Dallisgrass seed increase
block
*C-cultivated, NC-noncultivated.
•*NP—Nonpaired sample, no corresponding noncultivated sample.
Additional subsamples were taken from the processed bulk samples.
These subsamples were prepared by washing the soil with water through
a 0.42 mm. (35-mesh) sieve for the purpose of removing larger concre-
tions. The wet soil samples were then placed in a forced-draft oven at
65° C. for drying. After the samples were dried, they were crushed in a
mortar to pass a 0.25 mm. (60-mesh) sieve and the moisture content was
allowed to come to equilibrium with the atmosphere. The samples were
then stored in screw-cap glass jars until used for free iron oxide, organic
carbon, and total nitrogen determinations.
Analyses
Aggregate Determinations—Water-stable aggregates greater than 4.76,
2.0, 1.0, and 0.21 mm. were determined on duplicate samples by wet
sieving for 10 minutes, using the procedure outlined by van Bavel (42).
Per cent water-stable aggregates greater than 1.00 mm., and greater than
0.21 mm. were calculated for each sample. The maximum allowable
variation between duplicate samples was 5 per cent of the sample weight.
Aggregation, as reported in this study, is the percentage of primary soil
particles bound together into secondary units or aggregates of a certain
size (0.21 mm. or 1.00 mm.) and stable enough to resist the slaking effect
of water for 10 minutes.
Particle Size Analysis—Per cent sand, silt, and clay were determined
on duplicate 40-g. air-dry samples of the processed bulk samples with
an A.S.T.M. hydrometer, 152H, by the method outlined by Day {9)
and modified by Patrick (26).
Cation Exchange Complex Determinations—Duplicate 25-gram sam-
ples of 20-mesh soil material were used to determine total cation ex-
change capacity, calcium, magnesium, potassium, and sodium saturation.
Results of these determinations are reported in m.e. per 100 grams of dry
soil. IVfaximum error in cation exchange capacity determinations be-
tween duplicate samples was 0.1 m.e. per 100 grams of soil. The pro-
cedure consisted of shaking 25 grams of 20-mesh soil in 100 ml. of IN
ammonium acetate adjusted to pH 7.0 and allowing the suspension to
stand overnight. A Buchner funnel was fitted with a moist No. 42
Whatman filter paper and a low suction applied. The sample was
stirred, poured into the funnel and washed with an additional 150 ml.
of the IN ammonium acetate. This 10 to 1 leachate extraction was ad-
justed to volume and saved for base determinations. Without being
allowed to dry the soil was then washed with 250 ml. of ethyl alcohol
to remove excess ammonia and then placed in a 500 ml. Kjeldahl flask
for ammonia distillation. Two hundred fifty ml. of distilled water,
5 grams of sodium chloride, 12 ml. of IN sodium hydroxide, and 5 drops
of 2-octanol as an antifoam agent, were added to the sample for dis-
tillation. The ammonia was trapped in O.IN sulfuric acid and back-
titrated to pH 6.5 with O.IN sodium hydroxide.
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Calcium, magnesium, potassium, and sodium determinations were
made on a Beckman DU spectrophotometer. Standards of these bases
were also prepared in IN ammonium acetate.
pH—Triplicate samples of 20-mesh soil were prepared in a 1:1 soil-
water suspension and allowed to stand overnight. The pH of the soil
samples was determined with a Beckman Zeromatic pH meter which was
standardized at pH 7.0 and 5.0.
Organic Matter—Organic carbon was determined on duplicate soil
samples in a dry combustion apparatus by the method described by
Piper {31) . Carbon was converted to organic matter by the factor 1.724.
The combustion tube was heated to 950° C. Oxygen was passed through
the system to convert the carbon to CO2. The liberated CO2 was trapped
in absorption bulbs containing ascarite and was weighed.
Nitrogen—Total nitrogen was determined by the Kjeldahl method.
Samples of approximately 10 grams of soil were accurately weighed and
digested in sulfuric acid with Kel-pack as a source of salt. The ammonia
was distilled into 2 per cent boric acid and titrated to pH 5.5 with
O.IN H2SO4 on a Beckman automatic titrator.
Free Iron Oxides—This determination was made by use of a slight
modification of the procedure outlined by Aguilera and Jackson (7)
.
Two grams of soil was placed in a 60 ml. centrifuge tube, and 20 ml. of
0.3M sodium citrate, pH 7.3 and containing 60 ml. of IM NaHCO;,,
was added as a buffer. The temperature was brought to 80° C. in a
water bath, 0.5 g. of Na^S.O^ was added as a reducing agent and the
sample was stirred frequently for 15 minutes. After 15 minutes, 5 ml. of
saturated NaCl as a flocculating agent was added by hypodermic syringe.
The sample remained one minute longer in the water bath and was
then immediately centrifuged for five minutes at 2200 rpm; the super-
natant liquid was poured off into a 500 ml. Erlenmeyer flask for iron
determination. The procedure was then repeated on the same soil
sample. Investigation showed that on the soils used in this study the
first extraction removed 65 to 85 per cent of the removable free iron
oxide. The second extraction removed 15 to 35 per cent. A third ex-
traction removed about one per cent or only a trace. Therefore, it was
concluded that two extractions were sufficient for reliable free iron
oxide determinations on these soils.
The supernatant liquid containing the removed iron was then
heated over a steam bath at 90° C. for one hour, then 30 per cent H2O0
was added dropwise until a full yellow color developed. The solution
was allowed to cool. A few drops of 6N HCl were added to test for
turbidity. If turbidity developed, due to presence of elemental sulfur,
the heating was continued another 30 minutes. If no turbidity developed,
the remainder of 5 ml. of 6N HCl and 1 ml. of HoO^ were added. The
sample was made up to volume in a 250 ml. volumetric flask, and in
two steps was diluted to 2,500 to 1 on the basis of soil weight. The iron
20
determination was made by placing 25 ml. of the diluted extract in a
50 ml. volumetric flask, adding by hypodermic syringes 1 ml. of 30
per cent H,0._, followed by 5 ml. of 6N HCl, 5 ml. of 20 per cent
KSCN, and then making the solution up to volume for a 5,000 to 1
dilution. Ten minutes after the KSCN was injected, the per cent trans-
mission of the Fe (SCN) colored solution was determined on a Bausch
and Lomb "Spectronic 20" spectrophotometer at a maximum light
transmission of 500 millimicrons. A standard curve was established using
pure iron wire. The spectrophotometer was adjusted at 100 per cent
transmission on a water blank. The 5,000 to 1 dilution was selected so
as to have a final iron concentration of 0.5 to 3.0 ppm. This concen-
tration allowed transmission readings to be made in the most accurate
range of the curve, which was between 20 and 80 per cent transmission.
Samples of the Ap and B2 horizons of six of the soil profiles studied
were subected to X-ray diffraction analyses to determine the kind and
distribution of mineral colloids present. The analyses and interpreta-
tions were made on a contract basis at Texas A. and M. College by
Dr. G. W. Kunze.
Results and Discussion
Results of the physical and chemical analyses on the three soils
are presented in Tables 3, 4, and 5. The means for the results on each
horizon on cultivated and noncultivated sites for all the soils are re-
ported in Table 6. Means for analytical results on all Ap horizons
sampled are presented for cultivated and noncultivated soils in Table
7. Means for analytical results on Ap horizons for each of the four
sampled soil areas are shown in Tables 8 and 9. In Table 10, the
means of the results obtained on samples of cultivated soils in all
areas are presented by horizons for each of the three soil series. Physical
and chemical characteristics of the horizons of cultivated and noncul-
tivated Richland soils on the Macon Ridge are shown in Table 11.
The results of x-ray diffraction analyses of samples of Ap and B2
horizons of six of the soil profiles studied are shown in Table 12.
The data presented in Table 3 show that the sand content of the
soils in East Feliciana Parish and the four Lintonia profiles from the
Macon Ridge was considerably higher than that of any of the other
soils studied. Much of the sand in the soils of East Feliciana was
probably of Coastal Plain origin. The Lintonia profiles with high sand
contents on the Macon Ridge were sampled near the Boeuf River.
As is shown in Table 6, the average content of water-stable aggregates
greater than 0.21 mm. in the Ap horizon of the cultivated soils was 29.1
per cent, compared with 58.3 per cent in the noncultivated soils. An
even greater relative difference existed between the two groups of soils
in the content of aggregates greater than 1 mm. In this case the averages
were 14.5 and 37.3 per cent for the cultivated and noncultivated soils,
respectively. This represents decreases, due to cultivation, of 61 per
21




Sand Silt Clay Fe,03 >0.21 mm
Profile Area Horizon Texture % % % % % pH
Lintonia
1-C 1 AnP Si 1 32.9 54.5 12.6 2.53 23.0 5.1
A3 Si 1 20.3 61.0 18.7 2.79 13.2 5.2
B2 Si c 1 17.6 48.6 33.8 5.22 9.8 5.0
1-NC 1 A„ Si 1 8.5 68.4 2^ 1 6.0 4.8
A3 Si 1 21.7 63.2 15.1 2.35 11.8 4.8
B2 Si c 1 16.7 54.1 29.2 4.13 7.6 4.5
Olivier
2-C Ap Si 1 21.9 50.9 27.2 2.03 11.6 6.2
A3 Si 1 20.8 61.4 17.8 2.44 12.2 4.9
B2 Si 1 21.0 53.8 25.2 4.25 11.2 4.7
2-NC 1 Âp Si 1 19.3 68.0 12 7 1 Q9 6.0 5.1
A3 Si 1 11.7 72.8 15.5 2.39 9.8 5.0
B2 Si 1 12.9 69.0 18.1 2.84 4.6 4.8
Richland
3-C 1 Ap Si 1 31.3 51.8 16.9 1.91 13.8 6.3
A3 Si 1 28.4 54.6 17.0 2.97 12.6 5.0
B3 C 1 20.5 50.5 29.0 5.74 6.0 4.6
3-NC 1 Ap Si 1 28.0 56.4 15.6 2.46 19.2 5.2
A3 Si 1 29.6 54.6 15.8 2.61 0.5 4.8
B. L 31.5 45.4 23.1 4.64 1.0 4.8
4-C 2 Ap Si 1 7.0 80.0 13.0 2.06 0.6 5.7
A3 Si 1 4.1 80.6 15.3 2.39 3.0 5.6
B, Si c 1 1.2 61.4 37.4 5.63 0.6 4.7
4-NC 2 Ap Si 1 7.9 77.9 14.2 2.28 1.0 6.2
A3 Si 1 1.0 78.0 21.0 2.99 0.8 6.2
B, Si c 1 0.6 66.8 32.6 5.15 0.2 5.6
5-C 2 Ap Si 1 10.0 79.6 10.4 1.37 2.0 6.4
A3 Si 1 3.2 76.4 20.4 2.06 1.4 5.4
B. Si c 1 0.0 67.2 32.8 3.81 0.8 5.0
5-NC 2 Ap Si 1 3.9 82.3 13.8 2.05 0.2 6.5
A3 Si 1 4.8 73.6 21.6 2.86 0.4 6.4
B, Si c 1 2.8 62.6 34.6 5.53 0.2 5.1
6-C 2 Ap Si 1 5.5 77.1 17.4 2.24 1.0 4.9
A3 Si 1 3.6 73.1 23.3 2.94 0.8 4.8
B, Si c 1 4.3 58.5 37.2 5.70 0.0 4.8
6-NC 2 Ap Si 1 9.6 73.8 16.6 2.15 1.8 5.6
A3 Si 1 8.3 73.1 18.6 2.61 1.2 5.5
B, Si c 1 3.6 59.7 36.7 5.40 0.2 4.8
7-C 2 Ap Si 1 9.1 78.3 12.6 1.76 1.0 4.9
A3 Si 1 5.8 71.0 23.2 2.97 0.0 4.8
B, Si c 1 3.0 60.3 36.7 5.41 1.6 4.6
7-NC 2 Ap Si 5.6 85.7 8.7 1.62 1.0 6.7
A3 Si 1 16.0 68.7 15.3 2.45 0.0 6.4





Sand Silt Clay Fe.Os >0.21 mm
Profile Area Horizon Texture % % % % % pH
Lintonia
8-C 2 Ap L 47.3 42.7 10.3 1.68 9.6 6.5
A3 L 35.3 46.9 17.8 2.61 6.4
C A
Bo C 1 27.1 38.8 34.1 5.31 6.0 4.8
8-NC 2 Ap Si 1 35.8 54.1 10.1 1.68 5.0 5.8
A Si 1 29.4 56.2 14.4 1.91 6.0 6.5
B. C 1 20.5 51.3 28.2 4.13 3.4 6.1
9-C 2 Ap Si 1 32.0 58.4 9.6 0.70 0.6 5.3
A3 19 7 1 20 0.2 4.9
B„JJ2 C 1 27.3 44.7 28.0 2.27 0.2 4.8
9-NC 2 Ap Si 1 33.3 58.4 8.3 0.83 0.8 5.4
A Si 1 23.3 63.9 12.8 1.07 0.2 5.4
B2 Si c 1 17.3 53.8 28.9 2.43 0.2 5.0
Olivier
10-C 2 Ap Si 1 6.0 77.0 17.0 2.47 3.6 5.8
A3 Si 1 oA 70.8 23.8 3.36 3.2 5.0
T> <ii r 1 6.5 64.9 28.6 4.06 10.0 5.1
10-NC 2 Ap Si 1 8.0 79.0 13.0 2.21 6.8 5.8
A3 Si 1 6.3 73.2 20.5 2.52 5.0 0.4
Si r 1 6.1 65.6 28.3 4.12 4.6 4.7
Richland
11-C 2 Ap Si 1 7.4 74.0 18.6 2.43 2.0
6.8
A3 Si 1 7.5 73.1
1 Q A 1 91 .4 fi 8u.o
B2 Si c 1 2.3 60.2 36.5 0.5 /
n A 0.0
11-NC 2 Ap Si 1 8.8 76.4 14.8 1.81 2.2 6.0
A3 Si 1 7.8 70.4 iO.U
9 10 1 f\i .0 5 Q
B, Si c 1 3.7 59.4 36.9 5.49
n AU.^ A a
12-C 2 Ap Si 1 8.6 76.6 14.8 2.36 6.2 6.8
A3 Si 1 7.0 1 1 A 1 Pi n 2 8 6.7
B2 Si c 1 4.0 60.3 35./ 0.01
1 A 4- 8
12-NC 2 Ap Si 1 8.6 76.1 15.3 2.20 2.2 6.5
A3 Si 1 4.6 70.3 25.1
9 99 1 R1 .0 O.D
Bo Si c 1 3.0 62.0 35.0 4.73
0 0 A Q
13-C 2 Ap Si 1 7.8 77.5 14.7 2.19 3.0 6.7
A3 Si 1 7.3 73.3 19.4
9 9 0.0





1 1 % 9 ^Pi 2.8 5.6
A3 Si 1 4.2 75.2 20.6 2.54 3.0 5.7
B. Si c 1 2.0 62.8 35.2 6.10 7.4 4.8
I4-C 2 Ap Si 1 6.9 83.5 9.6 1.52 2.0 6.6
A3 Si 1 8.0 82.4 9.6 1.74 4.4 6.3
B, Si 1 6.8 67.7 25.5 2.82 5.8 4.7
14-NC 2 Ap Si 1 12.6 77.7 9.7 1.37 6.4 6.1
A3 Si 1 8.6 79.1 12.3 1.48 5.0 5.6

















15-C 3 Ap Si 1 8.5 73.9 17.6 2.09 1.0 5.1
As Si 1 7.0 76.9 16.1 2.08 1.0 4.6
B, Si c 1 3.9 63.9 32.3 4.14 0.0 5.0
15-NC 3 Ap Si 1 9.6 73.0 17.4 2.05 1.0 5.2
A3 Si 1 6.8 73.2 20.0 2.33 0.4 5.0
B. Si c 1 3.5 62.5 34.0 4.06 0.2 5.0
Olivier
16-C 3 Ap Si 1 8.4 73.6 18.2 2.08 0.8 4.9
A3 Si 1 6.2 70.9 22.7 2.32 1.6 4.7
B2 Si c 1 5.5 66.4 28.1 2.77 0.4 4.9
16-NC 3 Ap Si 1 8.2 73.6 18.2 2.09 0.6 4.9
A. Si 1 7.6 69.7 22.7 2.32 1.4 4.8
B, Si c 1 5.3 65.2 29.5 3.05 0.2 4.7
Richland
17-C 3 Ap Si 1 9.7 72.9 17.4 2.70 1.0 5.0
A3 Si 1 8.5 70.0 21.5 2.92 0.8 5.0
B2 Si c 1 4.4 69.0 26.6 3.95 0.0 5.2
17-NC 3 Ap Si 1 9.7 74.4 15.9 2 22 1.2 6.1
A3 Si 1 6.4 70.0 23.6 3.33 0.2 4.9
B, Si 1 5.8 80.1 14.1 4.07 0.0 5.0
Olivier
18-C 4 Ap Si 1 11.4 79.8 8.8 1.56 2.6 6.1
(non- AA3 Si 1 12.6 76.3 11.1 1.68 1.8 6.2
paired) B,•«-»2 bl C 1 4.9 63.5 31.6 4.56 0.4 4.7
19-C 4 Ap Si 1 10.8 77.3 11.9 2.01 1.2 5.4
(non- A3 Si 1 7.2 73.5 19.3 2.72 1.6 5.3
paired) Rr>2 Si c 1 5.0 62.9 32.1 4.82 1.6 4.7
20-C 4 Ap Si 1 8.2 82.2 9.6 1.88 2.0 5.9
(non- A3 Si 1 11.4 79.0 9.6 1.64 2.0 6.0
paired I>2 Si c 1 9.0 63.4 27.6 4.94 1.0 4.9
21-C 4 Ap Si 1 10.8 74.5 14.7 2.49 2.0 5.7
(non- A^3 Si 1 7.6 68.3 24.1 3.80 0.6 4.9
paired) B, Si 1 7.6 68.3 24.1 3.80 0.6 4.9
22-C 4 Ap Si 1 16.2 77.2 6.6 1.40 8.2 6.7
A3 Si 1 17.2 78.0 6.8 1.33 7.6 6.6
B, Si 1 11.3 68.7 20.0 2.42 3.6 4.9
22-NC 4 Ap Si 1 14.2 74.3 11.5 2.08 6.6 5.9
A3 Si 1 14.3 76.0 9.7 1.77 5.8 6.0
B2 Si c 1 8.4 64.2 27.4 4.00 2.2 4.8
cent in aggregates greater than 1 mm., and 50 per cent in aggregates
greater than 0.21 mm. The influence of cultivation was also reflected
in the state of aggregation of the A3 horizons. In this case the content























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE 5.—Cation Exchange Capacity, Exchangeable Bases, Base Saturation and pH
of Ap Horizons in Pleistocene Terrace Soils
Profile Area
C.E.C. Ca. Mg.












1-C 1 5.0 1.4 0.5 0.26 0.06 28 45 5.1
11.1 1 41 1 01 .u 13 40 A Q4.0
Olivier
1
Q 90.3 1.8 0.27 0.07 35 61 6.2
2-NC 10.6 2.5 0.7 0.23 0.08 94 514 0.1
Richland
3-C 1 5.4 2.1 1.4 0.17 0.06 39 o.o
3-NC 7.6 1.9 0.8 0.22 0.08 25 39 5.2
4-C 2 6.1 2.6 1.0 0.33 0.06 oo 0.1
4-NC 10.4 4.9 0.67 0.06 47 65 6.2
5-C 2 4.6 1.8 0.6 0.27 0.09 39 60 6.4
5-NC 8.2 4.5 0.9 0.55 0.07 55 73 6.5
6-C 2 7.2 1.7 0.7 0.45 0.08 24 41 4.9
6-NC 9.8 3.2 0.9 0.27 0.08 33 56 5.6
7-C 2 5.2 1.3 0.5 0.44 0.06 25 44 4.9
7-NC 6.3 3.3 1.2 0.45 0.08 52 80 6.7
Lintonia
8-C 2 4.8 3.1 0.4 0.31 0.04 65 80 6.5
8-NC 6.1 2.4 0.6 0.58 0.04 39 59 5.8
9-C 2 4.0 1.6 0.5 0.13 0.04 40 57 5.3
9-NC 3.7 1.4 0.5 0.15 0.04 38 56 5.4
Olivier
10-C 2 8.1 2.7 0.9 0.22 0.17 33 49 5.8
10-NC 10.6 4.4 1.4 0.33 0.06 42 58 5.8
Richland
11-C 2 8.5 6.9 0.7 0.62 0.07 81 96 6.8
11-NC 6.8 2.9 0.8 0.17 0.07 43 58 6.0
12-C 2 8.0 4.3 1.7 0.57 0.16 54 84 6.8
12-NC 7.9 3.2 1.3 0.44 0.08 41 64 6.5
13-C 2 7.2 3.6 1.6 0.52 0.12 50 81 6.7
13-NC 8.4 3.3 1.5 0.52 0.12 39 65 5.6
14-C 2 5.6 3.6 0.6 0.19 0.10 64 80 6.6
14-NC 6.2 2.4 0.7 0.37 0.07 39 57 6.1
15-C 3 10.9 3.1 0.8 0.28 0.07 28 39 5.1
15-NC 11.4 2.9 0.9 0.35 0.07 25 37 5.2
• •
Olivier
16-C 3 10.5 1.8 0.7 0.31 0.08 17 28 4.9
16-NC 10.4 2.1 1.0 0.12 0.09 20 32 4.9
Richland
17-C 3 9.3 2.4 1.1 0.21 0.10 26 41 5.0
17-NC 10.6 6.4 1.3 0.17 0.10 60 75 6.1
30
TABLE 5.-(Continued)
C V c Ca. Mg. K Na
Calcium Base
Saturation Saturation
Profile Area m.e./lOO g. Soil /o /o
pH
Olivier
18-C 4 5.8 2.5 0.8 0.17 0.06 43
61 6.1
19-C 4 5.9 1.7 1.1 0.20 0.09 29 52
5.4
20-C 4 5.4 1.8 1.2 0.11 0.15 33 60
5.9




















noncultivated to 8.6 per cent in the cultivated soils, while aggregates
greater than 0.21 mm. decreased from 40.2 per cent in the noncultivated
to 26.3 per cent in the cultivated soils. The relative differences in
aggregation in the A3 horizons were of about the same magnitude as
those in the Ap horizons. No appreciable differences in aggregation exist-
ed between the cultivated and noncultivated soils in the B2 horizons.
Data presented in Table 6 also show that average organic matter
contents of the noncultivated soils were 1.856, 0.908, and 0.539 per
cent for the Ap, A3, and B2 horizons, respectively. The average organic
matter contents of the cultivated soils were 1.305, 0.869, and 0.453 per
cent for the Ap, A3, and B, horizons, respectively. In both the cultivated
and noncultivated soils, the organic matter content decreased rather uni-
formily with increased depth in the profile. The greatest differences in
the organic matter content between the cultivated and noncultivated
soils occurred in the Ap horizons. The cultivated soils contained 70 per
cent as much organic matter as the non-cultivated soils in the Ap, 96
per cent as much organic matter in the A3, and 84 per cent as much
organic matter in the Bg horizon.
The decreases in organic matter due to continuous cultivation were
not nearly as great, percentage-wise, as the decreases that occurred in
aggregation. Organic matter was an important factor in determining
soil aggregation. The fairly close association between organic matter and
aggregation for all of the Ap horizons is illustrated in Figure 1. An
examination of this figure shows that increases in organic matter from 1
per cent to 2 per cent were a little more effective in promoting aggre-
gation than were increases in organic matter beyond the 2 per cent
level. When the data showing the relationship betv/een aggregation
and organic matter for the surface horizons of all the soils are divided
between the cultivated soils and the noncultivated soils, as has been
done in Figures 2 and 3, several conclusions are apparent. Most of the
soils with low aggregation and low organic matter contents were in
cultivation whereas most of those with high aggregation and high
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Organic IVIatter - %
FIGURE l.-Relationship between per cent aggregates greater than 0.21 mm. and per
cent organic matter for all Ap horizons.
tions relating aggregation to organic matter for the noncultivated soils
and the cultivated soils indicate the greater effect of organic matter on
aggregation at low organic-matter levels.
The relationship between aggregation and the organic matter-clay
ratio in the Ap horizons of all the soils studied on the Macon Ridge is
shown in Figure 4. An increase in the ratio of organic matter to clay
resulted in a decided improvement in aggregation. The data show an
aggregation of approximately 15 per cent at an organic matter-clay ratio
of 0.05 and an aggregation of approximately 60 per cent at an organic
matter-clay ratio of 0.15. Sturgis (41) has recently suggested the neces-
sity of an organic matter-clay ratio of .08 in order for adequate struc-
ture to be maintained. On the basis of the data presented here, this
would result in an -congregation of approximately 25 per cent.
When the data for all A. horizons were combined, there was a
33
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FIGURE 2.—Relationship between per cent aggregates greater than 0.21 mm. and
per cent organic matter for all cultivated Ap horizons.
significant relationship between aggregation and organic matter con-
tent, as is shown in Figure 5.
Although a positive relationship existed between organic matter and
aggregation in the cultivated A3 horizons, as is shown in Figure 6, the
correlation coefficient was not significant.
As is shown by the curvilinear regression line in Figure 7, the corre-
lation coefficient between organic matter and aggregation was highly
significant in the noncultivated A3 horizons. Above the 1 per cent
organic-matter level there was a tendency for increment increases in
organic matter to become progressively less effective as a positive factor
on aggregation.
The curvilinear regression line in Figure 8 indicates that organic
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riGURE 3.—Relationship bet^veen per cent aggregates greater than 0.21 mm. and per
cent organic matter for all nonculti\ ated Ap horiions.
It mav be noted in Table 6 that the carbon-nitrogen ratio in the
cultivated soils -^vas narro^\-er than in the nonculti^ated soils, and the
carbon-nitrogen ratio became naiTo^ver with increase in depth in the
profile. The avera,2:e carbon-nitrogen ratios in the cultivated soils ^vas
8.87 in the A,. 7.62 in the A., and 4.99 in the B- horizon. In the non-
cultivated soils the ratios were 9.80, 8.26, and 5.49 for the A-, A., and B,
horizons, respectivelv.
The average clav contents of the cultivated and noncultivated soils
were almost identical. The a\"erages ^vere about 14 per cent for the Ap
horizons, IS per cent for the A, horizons, and 30 percent for the B2
horizons. Aggregation did not appear to be closelv related to clav con-
tent in these soils. In onlv the A_ horizon was there a significant cor-
relation ber^veen clav content and aggregation. In this correlation, clav















FIGURE 4.—Relationship between per cent aggregates greater than 0.21 mm. and
organic matter-clay ratio for all Ap horizons on the Macon Ridge.
One cause of this lack of relationship was the low variation in clay
content among the various soils. Almost all of the soils had clay con-
tents that ranged from 8 to 18 per cent in the Ap horizon.
The curvilinear regression line in Figure 9 shows that the organic
matter content increased significantly with increase in clay content in
the Ap horizons. However, this relationship tended to become less
marked as the clay content increased.
The free iron oxide content was essentially the same in the cultivated
and noncultivated soils. The content of free iron oxide, as shown in
Table 6, averaged about 2.0 per cent in the Ap, 2.4 per cent in the A3,
and 4.4 per cent in the B2 horizons. Free iron oxide appeared to be
closely related to clay content.
The average cation exchange capacity of the noncultivated Ap hori-
zons was 8.5 m.e. per 100 grams of soil as compared with an average of
36
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FIGURE 5.—Relationship between per cent aggregates greater than 0.21 mm. and per
cent organic matter for all A3 horizons.
6.9 m.e. in the cultivated soils. These values are reported in Table 7.
This difference can probably be accounted for by the difference of 0.551
per cent that existed between the organic matter contents of these soils,
since the clay contents of the cultivated and noncultivated soils were
almost identical. If the difference in cation exchange capacity of 1.6 m.e.
is attributed to the difference in organic matter content, then each one
per cent organic matter would account for about 2.9 m.e. of exchange
capacity per 100 grams of soil. The organic matter content of these
soils makes an important contribution to their cation exchange capacity.
The relationship between cation exchange capacity and organic matter
content was highly significant, as is shown in Figure 10.
Comparisons of the average contents of calcium, magnesium, potas-
sium and sodium, the per cent saturation by each of these elements, and
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FIGURE 6.—Relationship between per cent aggregates greater than 0.21 mm. and
per cent organic matter for all cultivated A3 horizons.
slightly lower than the noncultivated soils in most of the bases that
were determined, but because of a lower cation exchange capacity, were
higher in per cent base saturation.
Considerable variation in physical and chemical properties existed
in the Ap horizons among the four areas of the state from which the
soil samples were taken. The means of the results of analyses on Ap
horizons for each of the areas are presented in Tables 8 and 9. The
primary reason the East Baton Rouge samples showed a lower average
content of organic matter and aggregation is that at that location four
of the six profiles sampled were nonpaired cultivated soils.
The means of the results of physical and chemical analyses on each
horizon in the profiles at cultivated sites are shown for each of the
three soil series in Table 10.
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FIGURE 7.—Relationship between per cent aggregates greater than 0.21 mm. and per
cent organic matter for all noncultivated A3 horizons.















Lintonia Ap 15 29 1.031 10.5 4.6 61
(3 samples) A3 12 21 0.426 16.4
B, 3 34 0.364 32.0
Richland Ap 12 24 1.243 14.8 7.1 64
(11 samples) As 7 24 0.888 18.7
B2 4 33 0.449 33.1
Olivier Ap 16 35 1.308 14.3 7.2 57
(8 samples) A3 12 40 0.956 15.8
B, 7 43 0.530 27.2




Y= -3.96 + 104.33X - 47.59x2
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FIGURE 8.-Relationship between per cent aggregates greater than 0.21 mm. and per
cent organic matter for all Bj horizons.
noncultivated Richland soil on the Macon Ridge are reported by hori-
zons in Table 11.
The results of X-ray diffraction analyses on the Ap and Bg horizons
of six of the soil profiles studied are shown in Table 12. It may be
noted that horizons of both of the soil profiles from near Youngsville,
Louisiana, on the Opelousas Ridge, contained montmorillonite clay.
There was over 40 per cent montmorillonite in the colloidal fraction of
the Bg horizon of an Olivier profile and of the Ap and Bg of a Richland
profile. Montmorillonite did not occur in any of the horizons analyzed


















FIGURE 9.—Relationship between per cent organic matter and per cent clay for all
An horizons.
TABLE 11.—Physical and Chemical Characteristics of Sixteen Samples of Richland
Soil on the Macon Ridge
Aggregates g^^^
> 1.00 mm >0.21 mm O.M. Clay C.E.C. Saturation
Land Use Horizon % % % % m.e.* %
Cultivated Ap 10.1 21.4 1.082 13.9 6.6 69
A3 5.5 19.9 0.757 18.2
B. 2.1 24.5 0.341 34.6
Noncultivated Ap 28.6 50.1 1.622 13.8 8.0 65
As 13.5 30.1 0.768 18.8
2.8 28.4 0.371 34.0
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FIGURE 10.—Relationship between cation exchange capacity and per cent organic
matter for all Ap horizons.
Summary and Conclusions
The results of physical and chemical analyses on bulk soil samples
of three horizons of 40 soil profiles of the Mississippi River terrace soils
in Louisiana are presented. The soils analyzed were the three most im-
portant soils of the Pleistocene-Mississippi River terraces: the Lintonia
(Memphis) series, the Richland (Loring) series and the Olivier series.
In most cases paired cultivated-noncultivated samples of the same profile
were analyzed. Various physical and chemical determinations were
made on the Ap, A3 and horizons of each profile. The influence of
the various factors on aggregation in these soils was then determined.
Linear or curvilinear regression analyses were run for comparisons
that were statistically correlated.
The per cent aggregates greater than 1 mm. in diameter decreased
44
with increase in depth in both the cultivated and noncultivated soils.
Aggregates greater than 0.21 mm. decreased with increase in depth in
the noncultivated soils but remained fairly constant throughout the
profile of the cultivated soils.
Compared with cultivated surface soils, noncultivated surface soils
contained 61 per cent more aggregates greater than 1 mm., and 50 per
cent more aggregates greater than 0.21 mm.
The average organic matter content of the noncultivated soils was
30 per cent higher in the Ap, 4 per cent higher in the Ag, and 16 per
cent higher in the horizon, than in the cultivated soils. Organic
matter was the most important factor contributing to the water-stable
aggregate content of the soils.
Curvilinear regression analyses indicated that above the 2 per cent
organic-matter level in the Ap and Ag horizons, increases in organic
matter content became progressively less associated with aggregation.
Maximum aggregation appeared to be reached in the B2 horizon at an
organic matter level of about one per cent.
The carbon-nitrogen ratio became narrower with increase in depth
in the profile, and was narrower in the cultivated than in the nonculti-
vated soils.
One per cent organic matter contributed about 2.9 m. e. to the cation
exchange capacity of the soils.
Organic matter increased significantly with increases in the clay
content in the Ap horizon.
Aggregation was significantly correlated with clay content only in
the Ap horizon of the cultivated soils.
A positive relationship existed between aggregation and the organic
matter-clay ratio. Soils with organic matter-clay ratios higher than 0.1
per cent organic matter per 1 per cent clay had aggregations of 30 per cent
or higher. This degree of aggregation appears to be the minimum neces-
sary for desirable structure in the medium textured soils included in
this study.
A highly significant correlation existed between clay and free iron
oxides in all soils and all horizons.
Soil pH generally decreased with increase in depth in the profiles.
X-ray diffraction analyses of horizons in six soil profiles studied
showed that the inorganic colloid fraction of some of the horizons on
the Opelousas Ridge was over 40 per cent montmorillonite clay. No
montmorillonite was detected in the other soil samples analyzed.
45
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